An integrated evaluation of geology, aerogammaspectrometry and aeromagnetometry of the Sul-Riograndense Shield is permitted by the advanced stage of understanding of the geology and geochronology of the southern Brazilian Shield and a 2010 airborne geophysical survey. Gamma rays are registered from the rocks near the surface and thus describe the distribution of major units in the shield, such as the Pelotas batholith, the juvenile São Gabriel terrane, the granulite-amphibolite facies Taquarembó terrane and the numerous granite intrusions in the foreland. Major structures are also observed, e.g., the Dorsal de Canguçu shear. Magnetic signals register near surface crustal compositions (analytic signal) and total crust composition (total magnetic signal), so their variation as measured indicates either shallow or whole crustal structures. The Caçapava shear is outstanding on the images as is the magnetic low along the N-S central portion of the shield. These integrated observations lead to the deepening of the understanding of the largest and even detailed structures of the Sul-Riograndense Shield, some to be correlated to fi eld geology in future studies. Most signifi cant is the presence of different provinces and their limits depending on the method used for data acquisition -geology, aerogammaspectrometry or aeromagnetometry.
INTRODUCTION
This is an integrated evaluation of the geology and aerogammaspectrometric and aeromagnetometric survey of the Brazilian Shield in the southernmost state of Rio Grande do Sul, Brazil. All three lines of interpretation are presently in an advanced stage of data acquisition, so the integration is most signifi cant. The aerogammaspectrometric method reads the direct response from the surface geology, and the aeromagnetometric method provides information below the surface cover of soil and sedimentary rocks and water. We use a combination of differential reduction to pole map with the analytical signal to interpret the aeromagnetic data.
The geology of the Sul-Riograndense Shield has been studied for one hundred years, most intensely in the last three decades, both by the Geological LÉO A. HARTMANN, WILLIAM R. LOPES and JAIRO F. SAVIAN Survey of Brazil (e.g., Bizzi et al. 2003) and by university researchers, resulting in overviews by Jost and Hartmann (1984) , Fragoso-César et al. (1986) , Fernandes et al. (1992 Fernandes et al. ( , 1995a , Chemale et al. (1995a, b) , Hartmann et al. (2000 Hartmann et al. ( , 2007 , Chemale (2000) , Basei et al. (2000) , Heilbron et al. (2004) , Philipp and Machado (2005) , Saalmann et al. (2011) and Philipp et al. (2008 Philipp et al. ( , 2013 . Field mapping was integrated in recent years with voluminous zircon dating, mostly with the sensitive high resolution ion microprobe (SHRIMP), so this portion of the Brazilian Shield is known to contain limited exposures of Archean rocks. It is dominated by Paleoproterozoic and Neoproterozoic rocks, and Statherian (Paleoproterozoic) and Calymmian (Mesoproterozoic) units have been recently described (Camozzato et al. 2013 ). Detrital and inherited 1.2-1.0 Ga old zircons are common, but no outcropping source rock has been identifi ed. The age of the Capivarita Anorthosite was established at 1573 ±21 Ma by Chemale et al. (2011) . Signifi cant U-Pb (and some Lu-Hf) isotopic detrital zircon studies (e.g., Lena et al. 2014 , Lopes et al. 2014 shed additional light on the signifi cance of the main geotectonic provinces of the shield. The varied studies by several groups of investigators led to this confusing geotectonic terminology, briefly described in Table I .
An airborne geophysical survey of the shield was undertaken in 1974 by the Geological Survey of Brazil, including gamma spectrometric and gravimetric signals (e.g., Costa 1997 , Costa et al. 1995 , Costa and Ramgrab 1989 , Fernandes et al. 1995b . A recent (CPRM 2010) airborne geophysical survey by the same institution resulted in the precise distribution of the gamma spectrometric and magnetometric signals over the shield, so it is used as the main base for this fi rst integrated evaluation with geology. The authors make use of their expertise in geology and geophysics to obtain signifi cant results in this study of the geology and geophysics of the SulRiograndense Shield.
MATERIALS AND METHODS
The accumulated experience over several decades by the authors is presently integrated with knowledge acquired by several generations of geologists in the study of the Sul-Riograndense Shield. The compilation of reports by the Geological Survey of Brazil is presently integrated with the knowledge developed at several universities, particularly Universidade Federal do Rio Grande do Sul but also Universidade do Vale do Rio dos Sinos and Universidade de São Paulo. These studies included field mapping, aerogeophysics (1974 survey by the Geological Survey of Brazil), petrography, structural geology, rock geochemistry, chemical analyses of minerals, and particularly the U-Pb dating of zircon, added to the Sm-Nd isotopic determinations on rock samples. These extensive studies include the publications by Hasui et al. (1975) , Sartori and Ruegg (1979) , Jost and Bitencourt (1980) , Hartmann and Nardi (1982) , Bitencourt and Hartmann (1984), Soliani Jr (1986) , Nardi and Bitencourt (1989) , Machado et al. (1990) , Nardi and Bonin (1991) , Nardi and Frantz (1995) , Hartmann (1998 Hartmann ( , 2002 , Leite et al. (1998 Leite et al. ( , 2000 , Hartmann et al. (1999 , 2001 ), Remus et al. (1999 , 2000a , Bitencourt and Nardi (2000) , Frantz and Botelho (2000) , Lopes and Hartmann (2003) , Frantz et al. (2003) , Santos et al. (2003) , , Silva et al. (2005) , Saalmann et al. (2005a Saalmann et al. ( , b, c, 2006a , Sommer et al. (2005) , Gross et al. (2006) , Philipp et al. (2008) and Gregory et al. (2015) .
The novel approach presently used is the availability of the airborne geophysical survey of the shield by the Geological Survey of Brazil (CPRM 2010), including aerogammaspectrometry and aeromagnetometry. Data acquisition was made by LASA PROSPECÇÕES S.A. (CPRM 2010) . The fl ight was at an elevation of 100 m above the terrain, line spacing at 500 m and control lines spaced 10,000 m oriented NS and EW. The survey covered 159,789.21 km of fl ights. Border regions of the shield were also covered, including strips of the Paleozoic-Mesozoic Paraná Basin to the north, west and south and the Quaternary coastal plain in the east. A Scintrex CS-2 equipment was used for the acquisition of magnetic data. Two equipment were used in two different airplanes for the acquisition of gamma spectrometric data, the Exploranium GR-820 and the Radiation Solutions Inc./RS500 spectrometers. Radar altimeters King 405 and Collins ALT-50 and barometers Fugro/ Enviro were used in different airplanes to obtain the digital terrain model of the shield.
The geophysical magnetic (total magnetic field) and gamma spectrometry (potassium, thorium and uranium channels) data processing was done at LASA PROSPECÇÕES S.A., Rio de Janeiro, involving the application of Oasis Montaj routines, version 7.1.1 (GEOSOFT 2005) . Maps were generated in several scales, and also a data bank. This data bank was used at the Geological Survey of Brazil offi ce in Porto Alegre to produce maps of the digital elevation model, the Th/K ratio, the total gamma spectrometry, U, eTh, eU, K-Th-U, total magnetic fi eld and analytical signal presently presented and interpreted in this paper.
DESCRIPTION OF GEOLOGY
The study area is indicated in Figure 1 and covers the Sul-Riograndense Shield and surrounding areas. The geology of the shield (inset in Figure  2 ) has been organized into the Paleoproterozoic La Plata craton fragments and the Neoproterozoic Dom Feliciano Belt (e.g., Hartmann et al. 2000 Hartmann et al. , 2007 . The oldest units (e.g., Hartmann et al. 2000 Hartmann et al. , 2007 Koester 1999, Bitencourt and Nardi 2000) . The Dorsal de Canguçu shear marks the limit between the Tijucas terrane in the center of the shield with the Pelotas batholith in the east and is marked by the intrusion of Cordilheira peraluminous granites . Another major terrane boundary is interpreted as the Caçapava shear (Costa 1997 , Saalmann et al. 2011 . The NW-directed Ibaré shear is the limit between the Taquarembó terrane in the south and the São Gabriel terrane in the north, respectively a Paleoproterozoic, granulite-facies unit and a Neoproterozoic (880-650 Ma), juvenile graniticsedimentary-volcanic unit. Shield. Identifi cation of major total K + eU + eTh provinces (e.g., KUTh7). KUTh6 = granitic plutons in the foreland. For interpretation of the references to color in this fi gure legend, the reader is referred to the web version of this article.
The digital terrain elevation model is a measure of the topographic expression of the shield and neighboring areas, which is caused by the action of rain, weathering, chemical and detrital transport acting on rocks with variable mineralogical, chemical and structural features. The shield has been exposed at the surface at least since the Cretaceous, because many feeder dikes of the Serra Geral Group are described in the shield. The Th/K ratio is a measure of weathering of the rocks, because Th is preferentially incorporated and retained by clay minerals. The total gammaspectrometric map is an expression of radioactivity from K, U and Th close to the surface, and the K-U-Th map integrates the distribution of radioactivity from the three elements. The analytical signal registers the borders of magnetic bodies at shallow crustal levels whereas the total magnetic field measures properties in the total thickness of the crust.
DIGITAL TERRAIN ELEVATION MODEL
The highest elevations of the shield (Figure 2 ) are near 450 m above sea level (a.s.l.) It is surrounded by subdued topography; along the east, the Quaternary coastal plain has elevation below 50 m, whereas the Paraná Basin sedimentary rocks are at 100 m elevation at the head of the Jacuí River in the west grading down to 10 m in the east. In the southern border of the shield, the Paraná Basin rocks are higher near 150 m. To the west of the shield, these sedimentary formations stand at 100 m elevation. The northern strip of Figure 2 corresponds to the top of the Paraná basin, where the Serra Geral Group rhyodacites are at 450 m elevation.
Some features stand out in the digital terrain elevation model, such as the western limit of the Pelotas batholith along the Dorsal de Canguçu shear particularly in the southern part, the Caçapava shear, the southern EW delimitation of the Taquarembó terrane and the Ibaré shear. More easily erodible portions of the shield are also low-lying, such as the EW deep incision caused by the Camaquã River through the Pelotas batholith (near 31°S).
Th/K RATIO MAP
The distribution of the Th/K ratio in the SulRiograndense Shield is mostly controlled by soil capacity to retain Th, particularly in clay minerals. This appears readily in high ratio areas of the large EW Paraná Basin strip in the upper part of the fi gure, opposed to low ratios in the shield. The Caçapava granite (CG in Figure 3 ) stands out as a low-ratio geological body, as well as other granitic intrusions in several places. The Camaquã Basin sandstones and conglomerates (CB in Figure 3 ) to the south of Caçapava do Sul also display low Th/U ratios. 
GEOLOGY VERSUS TOTAL GAMMA SPECTROMETRIC SIGNAL
Few total rock determinations of U and Th contents are available for the shield and these are listed in Table II . The Pelotas batholith stands out in the gamma spectrometric map (Figure 3) as a 60-km wide NE-trending belt along the coast, and constitutes the Total Gamma Spectrometric Province 1 (TGP1 in Figure 4 ). It is delimited on the east by the Quaternary coastal plain, but the radioactive signal of the batholith is transported eastwards with detrital sediments. Alluvial deposits appear as high-spectrometry strings along the northern and eastern borders of the batholith, e.g., Camaquã river valley (parallel 31°) and small drainage channels. In the batholith, the signal is strongest in the northern portion. The Encruzilhada terrane has similar intensity to the portion located east of the Dorsal de Canguçu shear (see Figures 5 and 6 ). To the west of the Pelotas batholith, the Porongos Complex of schists displays intermediate-intensity gamma spectrometry similar to the Camaquã Basin. Both are included in TGP2 province.
Within the western portion of the shield area, there are several regions displaying low gamma Figure 4 ) are also low, similar to the São Gabriel terrane. Granulites in the Taquarembó terrane and some gneiss exposures (e.g., Vigia Complex) have low signal and make up the TGP4 province. Granitic plutons of TGP5 stand out in red in the foreland. The highest gamma spectrometry is in the Lavras-Jaguari plutons (below TGP5 in Figure  4 ), followed by several plutons, variously named São Sepé, Cerro da Cria, Santo Afonso-Saibro and portions of the Caçapava Granite. The Santa Rita Granite has the lowest signal among the plutons, similar to most of the Caçapava Granite.
The image also displays in the northwestern corner (31°S) a region in the Paraná Basin with very low total gamma spectrometry. Detritus from this low spreads downstream along the Rio Jacuí valley.
GEOLOGY VERSUS K+eU+eTh
In the K+eU+eTh image (Figure 5 ), the main terranes of the shield show distinct colors and taints that resemble a geological map. The Pelotas batholith constitutes the total K+eU+eTh province 1 (KUTh1 in Figure 5 ) and has a bright signal due to richness in all three elements, including the Encruzilhada block of Jost and Hartmann (1984) . It displays different hues internally, corresponding to different granitic intrusions and to shear zones. Immediately to the west, the Porongos Complex (KUTh2) appears similar but richer in U; the Encantadas Complex on the western portion of this province appears red. The Camaquã Basin sedimentary rocks are the KUTh3 province and have a distinct brown hue, possibly due to enrichment in both K and U. The mafi c-ultramafi c Vacacaí Complex in the São Gabriel terrane (KUTh4 province) is dark, nearly black, similar to the granulites of the Taquarembó terrane (KUTh5 province), due to very low contents of the three elements. KUTh6 is the province that includes granitic plutons intruded into the foreland (e.g., Lavras-Jaguari granite below symbol KUTh6). The Ediacaran granite plutons are bright; for instance, the Caçapava Granite (CG in Figure  5 ) is red, due to high K content. The Lavras-Jaguari granite is bright, similar to the Pelotas batholith. Another dark region corresponds to the Santa Tecla Formation (KUTh7 province) to the north of Bagé. The dark nearly black grades into blue at the rims of the exposures (rich in U).
Paraná Basin sedimentary rocks display light blue (U + Th, low K) color at the base of the stratigraphy, followed by a dark belt (low K-UTh) and then a unit of variously tainted portions of blue on the east evolving to dark nearly black in the west. The overlying Serra Geral Group rocks have blue color (U + Th, low K).
We selected the Dorsal de Canguçu shear contained in the KeUeTh1 province in its northeastern portion and along the contact with KeUeTh2 in the southern portion to exemplify the utility of the map of K+eU+eTh signal ( Figure  6 ). The shear zone has distinctive purple color (K + U, little Th) and can be easily traced. The leftlateral displacement abuts against a normal fault in the southwest where the western block was downthrown, thus leading to the present exposure of Paraná Basin sedimentary rocks directly in contact with the Pelotas batholith.
GEOLOGY VERSUS K, eU AND eTh
The content of K is rather high in the entire shield and particularly in the Pelotas batholith ( Figure  7) . The Paraná Basin sedimentary rocks are low in comparison with the shield. Low-K portions of the shield present in the western region correspond to mafi c-ultramafi c rocks in the São Gabriel terrane and to granulites and gneisses in the Taquarembó terrane. The eU (Figure 8 ) and eTh ( Figure 9 ) maps are similar although differences are present in detail. For instance, province KUTh7 corresponds to the Santa Tecla Formation ( Figure 5 ) and has high K but low eU and low eTh (Figures 8 and 9 ).
GEOLOGY VERSUS TOTAL MAGNETIC FIELD
Aeromagnetic data have been widely used to identify magnetic anomalies in the Earth magnetic fi eld caused by magnetic minerals in the rocks (e.g., Nabighian et al. 2005 , Pilkington 2007 , Rajaram and Anand 2014 . Anomalies observed in maps and images can be interpreted in terms of geology. In this work, magnetic information was used to differentiate the rock types based on the magnetic susceptibility and remanent magnetization of the rocks at the surface.
The analysis of airborne magnetic data through the analytic signal (Figure 10 ) amplitude of the total magnetic fi eld (e.g., Nabighian 1972 , 1974 , Roest et al. 1992 ) resulted in the identifi cation and classifi cation of fi ve Shallow Magnetic Provinces (SMP1, SMP2, SMP3, SMP4 and SMP5). This arrangement contributes to the description of the magnetic signature of different bodies of contrasting geological units (Milligan and Gunn 1997) . The largest magnetic values occur in SMP1, SMP3, and SMP4. The SMP1 region represents the Neoproterozoic granitic magmatism of the Pelotas batholith. The SMP3 province is the volcanosedimentary sequence of the São Gabriel terrane. Province SMP4 is a circular structure that includes most of the Santa Maria Chico Granulitic Complex (age 2.5-2.0 Ga) in the Taquarembó terrane and also the Taquarembó plateau of mostly volcanic rocks (550 Ma). The low magnetic values observed in SMP2 are associated with the metavolcanic sedimentary rocks of the Tijucas terrane. The same low values are found in SMP5 of the São Gabriel terrane.
The analysis of total magnetic fi eld data results in the identifi cation in the Sul-Riograndense Shield (Figure 11 ) of six Total Magnetic Provinces (TMP1, TMP2, TMP3, TMP4, TMP5, TMP6). These provinces (Figure 11 ) have magnetic anomalies from -1248 to 1190 nT. Low magnetic intensity is registered in TMP2 and TMP6 provinces. High magnetic values occur in TMP1, TMP3, TMP4, and TMP5 provinces.
GEOLOGY VERSUS ANALYTIC SIGNAL AND TOTAL MAGNETIC SIGNAL
Five shallow magnetic provinces (SMP1, SMP2, SMP3, SMP4, SMP5) are identifi ed (Figure 10 ) in the shield and one in the volcanic cover (PSMP), based on the analytic signal. The entire Pelotas batholith (SMP1) has high analytic signal and is bordered on the west by a low signal province (SMP2), which is the locus of the Encruzilhada terrane and the Tijucas terrane. Province SMP3 occurs to the west of the Caçapava shear and includes all granitic plutons and part of the Camaquã Basin in the foreland. It is delimited to the NW by the presence of a low analytic signal province (SMP5), mostly covered by Paraná Basin sedimentary rocks. Province SMP3 is delimited on its SW border by a circular high analytic signal (SMP4). Paraná volcanic province basalts and rhyodacites (PSMP) have high signal and occur in the north of the surveyed area, an indication that shallow magnetic bodies are better registered in the analytic signal image. The Piquiri syenite (PS in Figure 4 ) stands as a high, in strong contrast with the low analytic signal in the remaining portion of the Encruzilhada block (ES in Figure 4) .
Total magnetometric provinces are designated TMP1, TMP2, TMP3, TMP4, TMP5 and TMP6 (Figure 11 ). The limits of SMP of Figure 10 were copied and pasted in the same geographic position in Figure 11 displaying a near-coincidence of position in the two displays of magnetic signals. The northern half of the Pelotas batholith (TMP1) has high magnetic signal, but the southern half displays a low signal, so it is designated TMP6. TMP5 has high total magnetic signal (Figure 11 ), in contrast with low analytic signal (Figure 10 ). All other TMP coincide in relative intensity of magnetic signal in both Figures 10 and 11 . The Piquiri syenite (PS in Figure 4 ) also stands as a high within the Encruzilhada terrane low (Figure 11) .
The half-circular region demarcated as SMP4 (Figure 10 ) is also marked as TMP4 in Figure 11 in the extreme west of the shield between 30.10°S and 31.40°S, with NS diameter of 150 km and EW radius of 30-50 km. TMP4 displays a strong magnetic disturbance near 31°S that continues to the east through TMP3, TMP2 and to the ESE into TMP6.
A set of NW-NWW directed basaltic dikes is displayed in Figure 10 and less-markedly in Figure  11 , bending to EW and NEE direction in SMP2 and in SMP1 (Pelotas batholith). A few dikes are seen to extend across the entire area of the shield and continuing below the sedimentary rocks of the Paraná Basin. A few ENE dikes are marked in the southernmost part of the shield. In the northern portion of the image (Figure 10 ), a few dikes are registered below the sedimentary rocks of the Paraná Basin.
INTERPRETATION
No attempt is made here to propose a unique model of tectonic provinces for the shield, because each technique yields particular results in the images. The reader is directed to focus on his interest and thus benefit from this study. Because very few determinations of U and Th contents were made in rocks from the shield, this is also a contribution to the distribution of these elements in the surveyed area.
We do not attempt to interpret the relative positions of the provinces before the main tectonic events, namely the Trans-Amazonian orogenic cycle (2.25-2.00 Ga) and the Brasiliano orogenic cycle (900-535 Ma). This is due to the lack of indicators of extent of movement in these Precambrian terranes. New studies may allow in the future the establishment of relative allochtony for some of the provinces and consequently the collage history of the shield. Allochtony is to be expected because of the presence of large, wide shear zones, which may have caused the lateral displacement of blocks; e.g., the left-lateral Dorsal de Canguçu shear. Some of the features of the total magnetic fi eld, particularly the upper mantle component, may be due to the splitting of supercontinent Gondwana into South America and Africa.
We propose the subdivision of the SulRiograndense Shield into several provinces for each study technique used, all part of the Dom Feliciano Belt of Ediacaran age (Brasiliano Cycle orogens) and its Paleoproterozoic fragmented basement (La Plata Craton). Provinces based on surface geology are the Pelotas batholith, the Porongos Complex, the Camaquã foreland Basin, the São Gabriel juvenile terrane, the Taquarembó terrane and the granitic plutons intruded into the foreland (Caçapava, Lavras-Jaguari, Santo Afonso, Saibro, Cerro da Cria and São Sepé Granites). Volcanic and sedimentary rocks coeval with the granitic plutons are part of the Camaquã Basin. Some selected aspects are commented below.
The Encruzilhada terrane (ES in Figure 4 ) belongs to the same crustal province as the Pelotas batholith (PB in Figure 4 ) from the total gamma spectrometric signal (TGP1), total K+eU+eTh (KUTh1 in Figure 5 ), and also K (Figure 7) , eU ( Figure 8 ) and eTh ( Figure 9 ). This contributes to the debate about the signifi cance of the Encruzilhada block (e.g., Jost and Hartmann 1984), because Soliani (1986) proposed that the two portions of the batholith are similar and part of the same batholith. We conclude that the Encruzilhada terrane is an integral part of the Pelotas batholith based on surface geology. But the information given by aeromagnetometry is strongly contrasting with this observation.
Both shallow and total crustal aeromagnetometry indicate (Figures 10 and 11 ) that the Encruzilhada terrane (SMP2, TMP2) is not part of the main structure of the Pelotas batholith (SMP1, TMP1). They constitute two different crustal terranes in the shield.
The provinces suggested from the total magnetic signal have variable surfi cial expression but are significant for the understanding of the crustal structure of the shield. A novel feature presently described is the half circle in the SW portion of the shield and extending under the Paraná sedimentary basin; the circle may complete to the west of the surveyed area. This is an improvement of the previous suggestion (Costa 1997 , Fernandes et al. 1995b of the presence of a major linear suture in that region. The circular magnetic high (SMP4, TMP4; Figures 10 and 11) is here designated the Dom Pedrito structure, because the town of Dom Pedrito is located inside the structure. It is a shallow structure, because it is more pronounced in the analytical signal image (Figure 10 ) than in the total magnetic fi eld image (Figure 11 ).
The cause of strong disturbance of the Dom Pedrito structure along 31°S is related to less magnetic rocks at great depth in the crust, because the disturbance is more pronounced in Figure 11 (TMP4) than in Figure 10 (SMP4). The circular is most likely related to the presence of the Santa Maria Chico Granulitic Complex.
All granitic plutons and most volcanic rocks in the foreland are concentrated in province SMP3 (coincident with TMP3). This is of major significance for the Ediacaran evolution of the shield.
The aeromagnetometric signal also yields a valuable information regarding the geology of the Piquiri syenite (PS in Figure 4 ). This igneous body is part of the Encruzilhada block in aerogammaspectrometric images (Figures 4, 5, 7, 8, 9) but stands apart as a high in the magnetometric images (Figures 10, 11) . The syenite is thus compatible with a deeply rooted intrusive body possibly originating in the mantle. Magmatic studies have indicated the presence of high pressure minerals in the syenite, formed at mantle pressures (Nardi et al. 2007) .
The strongest gamma signal in the northern portion of the Pelotas batholith compared to the southern portion is due to the higher contents of K, U and Th in the Dom Feliciano granitic suite than in the tonalitic-granitic Pinheiro Machado Complex. Smaller, high-intensity portions in the south are due to the presence of younger intrusive granites of the Dom Feliciano suite.
A 50 km large region of very-low gamma spectrometric signal (Figure 4 ) occurs in the extreme NW of the area covered by the survey, and corresponds to sedimentary rocks of the Paraná Basin. This low spreads for a long distance (150 km) downstream along the Jacuí River alluvial sediments and actually to the extreme E of the map near Porto Alegre. The high signal intensity in the extreme north is caused by the rhyodacites of the Serra Geral Group, which overlie basalts in this southernmost border of the plateau.
We have thus described the main geological, gamma spectrometric and magnetometric provinces of the Sul-Riograndense Shield. Each province is homogeneous overall but has large internal variations in the register, corresponding to specifi c targets for future investigations.
CONCLUSIONS
Most signifi cant conclusions are reached from this study of the geology of the Sul-Riograndense Shield integrated with a modern aerogammaspectrometric and aeromagnetometric survey. The major structures and the traditional geological division of the shield into western, central and eastern domains are well displayed by the data, including the division into a São Gabriel terrane and a Taquarembó terrane in the west. The Pelotas batholith is highlighted as a fairly homogeneous high in the gamma spectrometric map, as are the granitic plutons in the western foreland. In strong contrast, both the juvenile São Gabriel terrane and the granulite-facies Taquarembó terrane display low values. The Camaquã Basin has medium values of gammaspectrometry. We do not attempt to establish a unique division of the shield into provinces that incorporates all the techniques used, because this division is only possible for each technique, as done here.
The magnetic signal is highly variable by provinces and is a result of integrated magnetism from upper mantle and crustal sources. This suggests the presence of lithospheric blocks in the shield. The Caçapava shear and a few others stand out in all investigation methods. The Encruzilhada terrane is seen to be part of the Pelotas batholith in the gamma spectrometric map. But it is part of the central domain of the shield as a low-magnetic lithospheric province. The Piquiri syenite has deep roots in the crust and possibly in the mantle. A 150 km large circular magnetometric high forms the Dom Pedrito structure in the extreme west of the shield, coincident with the presence of granulites and was strongly disturbed magnetically in a transgressive event.
This integrated study deepens our understanding of the geology of the shield and permits a projection of further developments in geological modeling and in the search for ore deposits. Heterogeneities within the larger homogeneous provinces deserve additional investigation. The description of structures here made allows a recommendation for additional studies, including drilling, because circular structures tend to be most signifi cant both for science and ore deposit prospection.
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RESUMO
Uma integração da geologia, aerogamaespectrometria e aeromagnetometria do Escudo Sul-Riograndense é permitida pelo estágio avançado de entendimento da geologia e geocronologia da porção sul do Escudo Brasileiro e um levantamento aerogeofísico de 2010. Raios gama são registrados a partir de rochas próximas à superfície e descrevem, portanto, a distribuição das principais unidades no escudo, tal como o Batólito Pelotas, o terreno juvenil São Gabriel, o terreno Taquarembó de fácies granulito e anfi bolito e as numerosas intrusões graníticas no antepaís. Grandes estruturas também são observadas, como a zona de cisalhamento Dorsal de Canguçu. Sinais magnetométricos registram composições próximas à superfície (sinal analítico) e composição total da crosta (sinal magnetométrico total), de forma que sua variação, conforme medido, indica estruturas rasas ou crustais integrais. A zona de cisalhamento de Caçapava está marcada de forma nítida em todas as imagens, assim como o baixo magnético na porção central N-S do escudo. Estas observações integradas levam ao aprofundamento do entendimento das grandes e também de algumas estruturas detalhadas do Escudo Sul-Riograndense, algumas a serem correlacionadas com a geologia de campo em futuros estudos. Muito signifi cativa é a presença de diferentes províncias e seus limites, na dependência do método usado para a aquisição dos dados -geologia, aerogamaespectrometria ou aeromagnetometria.
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